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RADIO SPECTRUM POLLUTION: 


A threat to radio services... 


Common ground for cooperation 
and collaboration... 


Ed Hare, WIRFI 

ARRL Laboratory Manager 
225 Main St. 

Newington, CT 06111 

Tel: 860-594-0318 


; Email: wirfi@arrl.org 
The national association for 
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The rules of my presentations... 


* Everybody has to laugh at my jokes! 
e Unfortunate incident last time... 

* Taking pictures ... suck it in... 

* Ask questions any time ... 

* Falling asleep ... 

* Last presentation got very dry... 
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WIRFI falls asleep at his 
own presentation! 


The Lab Staff 


° Ed Hare, WIRFI 
Ф ARRL Lab Dad 
。 Licensed since 1963 


o | don’t know where to 
draw the line... 


. Serves on IEEE and 
ANSI accredited 
committees 


e Famous for QRP 


• CW mobile and my 
motto, 45 wpm... 


ARRL amateur RADIO 


Zack Lau 
WIVT 


Senior Lab 
Engineer 
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Mike Gruber, WIMG 
RFI Expert 


Bob Allison, WB1GCM 


* ARRL Test Engineer 
* Ham since 1974 

* University of Hartford 
* 28 years TV Engineer 


° At ARRL Lab for 9 
Years 
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_ ARRL Lab 
Wave of Great 
Respect! 


Thrown out of 
the Lab 
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The ARRL Lab Functions 


The ARRL Lab provides a wide range of technical 
services to support ARRL and its operation 


Product Review Testing 

QST Advertising Acceptance 
Technical Information Service 

Support of ARRL Field Organization 
Support of other HQ staff 

Technical Advocacy for Amateur Radio 
Member contact ( clubs, hamfests) 
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Here’s a shot 
of the ARRL 
Lab. 


This is NOT 
the photo we 
took the day 
we cleaned 
the Lab for 
the company 
brochure! 
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Іп the Lab is a 
glass display case 
that holds some of 
. the projects that 


3 Ы worked on over the 
4 years. We now 
spend more time 

а focused on 

. advocacy. 
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Radio Spectrum: А natural resource 


Radio spectrum is finite, but is not used up 


Used for personal enjoyment and valuable to 
commercial interests 


Can be seriously degraded, or even rendered 
useless, by noise pollution 

Literally hundreds of thousands of noise sources in 
today’s technological world 

When noise sources are identified and removed, the 
resource instantly returns to its natural, pristine 
condition 

Once noisy device is deployed, it may persist in 
marketplace for years 
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Switching power supplies, solar installations, LED lights, 
power-line noise 
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Noise levels 


* Survey - How many impacted by noise? 

* Now many think that noise levels are rising? 
* How many reported noise to ARRL? 

* How many report noise to manufacturers? 

* How many report to FCC? 


* No reports, so FCC and manufacturers think 
that there is no problem. 


* Noise reports needed, specific information 
ARRL 7177276 
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Impact on Spectrum 


AM broadcast - moderate to severe 


* HF (broadcast, amateur) — moderate to 
severe 


o УНЕ — moderate outdoors, severe indoors 
° UHF - moderate locally 
* Microwave - sporadic cases of interference 
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Expected Ambient Noise 
(рег ITU-R P.372-8) 
(Lossless isotropic antenna) 


Business (curve A) 
--- — Residential (curve B) 
Rural (curve С) 
— - — Quiet rural (curve D) 
一 — Galactic noise (curve E) 
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Receiver noise bandwidth = 2kHz 


6 ? 
Frequency (MHz) 


Aren’t there rules against this? 


The FCC does not test most devices 


Incidental, unintentional and intentional 
emitters 


Conducted limits below 30 MHz 
Radiated limits above 30 МН? 
Good engineering practice 


Operator must use in a way that 
doesn’t cause harmful interference 
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Why до still have interference? 


- The limits similar to other countries (Eu, etc.) 
e Not intended to prevent all interference 


e On HF, a “legal” device in the house next door 
would typically be S7 noise to nearby amateur 


* Manufacturers say that only a tiny fraction of 
their product is involved іп RFI problem 


* Limit geographical area 
٠ Resolve remainder problems case-by-case 
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Power-line noise - Biggest offender 


* Hundreds of cases annually 
* Power companies generally not very responsive 


* Cases take months to resolve at best, sometimes 
years and in some cases, never 


٠ FCC enforcement good at early stages, inconsistent 
in terms of actual enforcement 
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Success 


FCC Issues Two Citations in Longstanding Power Line Noise Са 


Doug Hutton, W5JUV, verifies the noise 
source at the east entrance to an айеу 
between 68th and 69th Streets in Lubbock, 
Texas. 
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The Federal Communication Commissic 
two utilities in a longstanding power | 
WSKFT, of Lubbock, first reported | 
Lubbock Power & Light 4 | 
the FCC Dallas Field Office clarified the 
as early as 1998 and issued three lette: 
issued an FCC letter in 2004. 


Mike Gruber. W1MG. of the ARRL's 

visiting Lubbock on vacation in Septemb 
there was a severe and widespread pow 
field investigation later that same month. 
the utility companies and the FCC, the 
utility. Robert Darling of the FCC cond 


Failure 


° Some cases have dragged on for years 


* Utilities often spend orders of magnitude more 
money not finding power-line noise than it would 
take to fix it. 


* Note in list | just showed that some utilities have 
received multiple letters 


e Some utility staff not competent to find power- 
line noise 

* Utilities need information 

* ARRL generally does NOT see this problem with 
the cable industry! 
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Power-line noise and ЕСС: 
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ARRL Power-line cooperative 
agreement with the FCC 


* Multi-step process 

* Complainant tries to resolve case with the utility 
* ARRL tries to resolve case with utility 

e ARRL turns case over to the FCC 

* FCC contacts the utility, advisory letter 

* 60day window 


е Second FCC contact, sets requirement for biweekly 
reporting 
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Measurement campaign 


e Hundreds of thousands of devices 
* ARRL can't measure them all 

* Reports needed 

* Must be credible! 
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C63.4 Measurement Fixture 
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HIGH POWER LIGHTING 
CONTROLLER 


1000W ELECTRONIC BALLAST 
MULTI-WATTAGE LAMPS 
1000W/600W/400W M.H/H.P.S 
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МНАГ 5 58 dB AMONG 
FRIENDS? 


dBu¥ ® Ref Level : 120 dBuV 
0.0 dB 


Ref Offset: 


Freq Scan 


ARRL 


Detector 


Trace 
ма 


Start Frequency 
Center Frequency : 


The national association for 
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: Quasi Peak ( Auto] 
Trigger Mode : Free Run 
: Clear? Write 


:100 kHz 


15.1 MHz 


Stop Frequency : 30.1 
Meas Time 2 


RBW : 9 kHz 


MHz 
s 


File Name 
Narne 

Ref Level 
Range 
Result 
Averaging 


Start Frequency 
Stop Frequency 
Ref Offset 

НЕ Attenuator 
Preamplifier 
Dynamic Range 
ВЕ Input 
VSWR-Bridge 


Measurement Time 
Trace Mode 
Detector 

Trigger Mode 
Trigger Level 
Trigger Delay 
Upper Limit 

Lower Limit 

Upper Threshold 
Lower Threshold 
External Reference 
Transducer 
Transducer (dB) 
Date 

Time 

Instrument 


: зауе.000 

: Freq Scan 
:120 авим 
: 10 8×٦ 

: Рай 


: Low Noise 
:50 Ohm 
: No Bridge 


9 kHz (CISPR) 
3 MHz 


: s 
: Clear? Write 

: Quasi Peak [Auto] 
: Free Run 


: Disabled 

: LISN58-L1 

: 03/28/2014 
:11:56:27 AM 

: FSHO3 - 102393 


: 99.44 dBu 

: 83.78 dBuv 

: 7157 dBuw 

: 79.68 dBuV 

| : 75.67 ЧБи\/ 
215 MHz : 


72.84 dBu 
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News ARRL to FCC: “Grow Light” Ballast Causes HF 


радна ба Interference, Violates Rules‏ ا 


TAGS: amateur radio, amateur radio operators, ап, ARRL General Counsel, ARRL Lab, Chris Imlay 
Commission action, FCC s Rules, hf band, hf bands, Imlay 
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Features and Columns 


ARRL Periodicals Archive 
Search 03/14/2014 


QST The ARRL has formally complained to the FCC, contending that a "grow light" 


QEX ballast being widely marketed and sold is responsible for severe interference to the 
NCJ MF and HF bands. The League urged Commission action to halt sales of the 
Lumatek LK-1000 electronic ballast and to recall devices already on store shelves or 
000ج‎ in the hands of consumers. In a March 12 letter to the Commission’s Enforcement 
News Tips Bureau and its Office of Engineering and Technology, ARRL General Counsel Chris 
Imlay, W3KD, said the ARRL’s own laboratory testing revealed that the Lumatek 


device exhibited excessive conducted emissions, in violation ofthe FCC’s rules. 


"ARRL has received numerous complaints from Amateur Radio operators of 
significant noise in the medium and high frequency bands between 1.8 MHz and 30 
MHz from 'grow lights' and other RF lighting devices generally," Imlay told the 
Commission. "The level of conducted emissions from this device is so high that, as a 
practical matter, one RF ballast operated in a residential environment would create 


preclusive interference to Amateur Radio HF communications throughout entire 
© $1255 + 
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The Key Is Enforcement 
When ARRL reported grow lights to 
FCC, the FCC responded and said... 
Lack of enforcement 15 an issue 


Grow light case in Seattle, Citation and 
Order 


Importer responded 
Filters 
Evanston, IL 
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BATTERY CHARGER 
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MOSTLY NON-ISSUES 
* LED bulbs 


e CFLs 
e Solar? 
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Industry committee work 


Amateur Radio does not exist in a vacuum 


It must be well connected to the rest of radio 
technology 


Industry contact is one important way to do that 


Industry organizational contact: IEEE, Consumer 
Electronic Manufacturers Association, HomePlug, 
National Cable Telecommunications Association, 
etc. 


Individual companies 
Industry standards committees 
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ARRL industry committee participation 


° Society of Automotive Engineers 

Ф ANSI asc C63® (EMC committee) 

° IEEE working groups 

e IEEE ЕМС Society Board of Directors 


* JEEE ЕМС Society Standards 
Development Committee 

* ARRL staff serve in leadership 
positions on these committees 
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IEEF.org | IEEE Xplore Digital Library | IEEE Standards | IEEE Spectrum | More Sites 
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Standards Home > Standards > Contact VP of Standards 


Order Standards Vice President of Standards 
Contact VP of Standards Contact Ed Hare, Vice President for Standards 


Development & Education 


Advisory & Coordination 


Industry and Organizational 


* HomePlug 
* Home Phone Networking Alliance 


٠ National Cable Telecommunications 
Association 


* Electric Power Research Institute 
Ф FCC 
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Arc Fault Circuit Breakers 


The national association for 
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IEEE P<designation>™/D1.0 
Draft Trial-Use Recommended Practice 


for For Location of Power Line Gap 
Noise 


Prepared by the Power Line Noise Working Group of the 


Power Line RFI Committee 


Copyright © ) Syea> by the Institute of Electrical and Electronics Engineers, Inc. 
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So | have а noise problem... 
What can | do? 


e | hear this noise. What is it? 
e BZZZZZTTTTT! Wrong question. 
• It's a Ше switcher used in а Shootzu wall wart 


“ Oh, sorry... It sounded like that, but it was 
something else 


e WHERE is it? 
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Filters 


Differential mode 

Much noise 15 generated differential mode, 1е, 
switching supplies 

Decays rapidly with distance, as a rule 

Also common mode noise, decays more slowly 
Commercial filters 


Ferrites and chokes 


The ARRL Interference Web Раде 
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Licensing, 
Education & Regulatory & | Public News & 
Home On The Air Training Membership | Advocacy Service Technology Get Involved | ARRL Store About ARRL | Features 


Radio Frequency Interference (КЕ!) 


Radio Technology Topics е 
: mess ы Introduction 


Radio Frequency 
Interference (RFI) Й As our lives become filled with technology, the 
likelihood of electronic interference increases. Every 
Іатр dimmer, garage door opener or other new 
technical "toy" contributes to the electrical noise Р 
around us. Мапу of these devices also “listen” to that N 
growing noise and may react unpredictably to their 3 ۹ 
u ДВА 


electronic neighbors, including Amateur Radio 


transmitters | N DUSTRIES" 


Sooner or later, nearly every active Amateur Radio operator will have a problem 
with interference. This could involve interference to a neighbor's equipment, or, 
more likely, some form of intererence to Amateur Radio from the noisy devices that 
can sometimes even be found in our own homes. The good news is that most 
cases of interference can be cured! The proper use of "diplomacy" skills to 
communicate with a neighbor and standard technical cures will usually solve the 
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What should you do? 


Locate the source 


Run a receiver off a battery and kill power to 
your house 


Check with neighbors, what is new 
Use a battery operated receiver with an S meter 


Place receiver near the ground wire of nearby 
poles 


Place receiver near power wiring of suspect 
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Filters and other solutions 


Social solutions, operating schedule or buy new product 
І am not getting interference from neighbor’s equipment 
Relocate product or antenna 


Differential-mode filters, switchers, еіс. Decays rapidly 
with distance 


Common-mode choke 

Donuts vs beads 

Brute-force differential-mode filter 
Noise canceling device 
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And, Of Course... 
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Cleaned Ше Lab for Ше 
Centennial 


The old dusty bottle 
3 wishes 
New rules in Genieland 


ARRL amateur RADIO 


Q&A 
a.k.a. Stump the Speaker 


What kinds of noise 
problems are hams 
experiencing? 


А 
ne) ARRL zou 


L 


MORE INFORMATION 
Ed Hare, WIRFI 
ARRL Laboratory Manager 
225 Main St 
Newington,CT 06111 
wirfi@arrl.org 
860-594-0318 
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